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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD IS0 17637:2016(E)

Non-destructive testing of welds — Visual testing of fusion-
welded joints

1 Scope

This document specifies the visual testing of fusion welds in metallic materials. It may also be applied
to visuattesting of thejoimt priorto wetding:

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
No t¢rms and definitions are listed in this document.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Test conditions and equipment

The {lluminance at the surface with whitelight shall be a minimum of 350 Ix; wearing of tinted goggles
(e.g. protective sunglasses) increases the-minimum illuminance. However, 500 1x is recomnpended.

For direct inspection, the access shall be sufficient to place the eye within 600 mm of the Jurface to be
exanpined and at an angle not less-than 30° (see Figure 1).

W

 zzzzz222220

a  Range.

Figure 1 — Access for testing

Remote inspection using mirrors, boroscopes, fibre optic cables or cameras shall be considered when
the access for testing in accordance with Figure 1 is not possible or when specified by an application
standard.

An additional light source can be used to increase the contrast and relief between imperfections and
the background.

© IS0 2016 - All rights reserved 1
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Where the result of visual testing is inconclusive, the visual test should be supplemented by other non-
destructive testing methods for surface inspections.

Examples of equipment used for visual testing are given in Annex A.

5 Personnel qualification

Visual testing of welds and the evaluation of results for final acceptance shall be performed by qualified
and capable personnel. It is recommended that the personnel performing indirect visual testing is
qualified according to ISO 9712 or at an appropriate level in the relevant industry sector.

6 Visual testing

6.1 Gene

ral

This documlent does not define the extent of visual testing. However, this should, be determin

advance, e.g
The examin

Any visual
access is sti

6.2 Visud

When visua

. by reference to an application or product standard.
b1 shall have access to the necessary inspection and production documentation requir

esting prior to, during or after completion of the weld should.be carried out while phy
| possible. This may include the visual testing of surface€reatments.

1 testing of joint preparation

testing is required prior to welding, the joint shall be examined to check the following

bd in

bd.

sical

S

D

dure

been

bS or

htion

shall

a) the shape and dimensions of the weld preparation meet the requirements of the welding proce
specificption;

b) the fusjon faces and adjacent surfaces aré€ clean and any required surface treatment has
carried|out in accordance with the application or product standard;

c) the parfs to be welded are correetly fixed in relation to each other according to drawin
instructions.

6.3 Visudl testing during welding

When requifed, the weld shall be tested during the welding process to check the following:

a) eachrup or layer-of weld metal is cleaned before it is covered by a further run, particular atte
being paid to thejjunctions between the weld metal and the fusion face;

b) there aei0owisible imperfections, e.g. cracks or cavities; if imperfections are observed, they
be repo ted so that remedial action can be taken hefore the dppnqi‘rinn of further weld metal:

c) the transition between the runs and between the weld and the parent metal is so formed that
satisfactory melting can be accomplished when welding the next run;

d) the depth and shape of gouging is in accordance with the WPS or compared with the original groove
shape in order to ensure complete removal of the weld metal as specified;

e) after any necessary repairs/remedial action, the weld conforms to the original requirements of
the WPS.
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Visual testing of the finished weld

6.4.1 General

The

finished weld shall be examined to determine whether it meets the requirements of the application

or product standard or other agreed acceptance criteria, e.g. ISO 5817 or ISO 10042. Finished welds
shall at least be examined in accordance with the requirements given in 6.4.2 to 6.4.5.

6.4.2 Cleaning and dressing

The
a)

b)
‘)

d)

weld shall be examined to check the following:

1l slag has been removed by manual or mechanical means in order to avoid impérfeftions being
bscured;

there are no tool impressions or blow marks;

When weld dressing is required, overheating of the joint due to grinding is\avoided and that grinding
]narks and an uneven finish are also avoided;
0

r fillet welds and butt welds to be dressed flush, the joint mergés smoothly with the parent metal
yithout under flushing.

If imperfections (caused by dressing or otherwise) are observed,they shall be reported so that remedial

action can be taken.

6.4.3 Profile and dimensions

The
a)

b)

6.4.4 Weldroot and surfaces

The

surfdces) shall be examined for deviations from the acceptance criteria (see 6.4.1).

The
a)

b)

d)

yeld shall be examined to check the following:

the profile of the weld face and the height of any excess weld metal meet the requireinents of the
dcceptance criteria (see 6.4.1);

the surface of the weld is regular:)the pattern and the pitch of weave marks present pn even and
gatisfactory visual appearanee;-the distance between the last layer and the parent metal or the
position of runs has been measured where required by the WPS;

the weld width is consistent over the whole of the joint and that it meets the requiremegnts given in
the weld drawing or.aeceptance criteria (see 6.4.1); in the case of butt welds, the weld [preparation
ghall be checkedto énsure it has been completely filled and meets the requirements of drawing or
Jcceptance critepia (see 6.4.1).

visually accessible parts of the weld, i.e. the weld root for a single-sided butt weld and the weld

weld shall be examined to check the following:

in the case of single-sided butt welds, the penetration, root concavity and any burn-through or
shrinkage grooves are within the limits specified in the acceptance criteria over the whole of
the joint;

any undercut is within the limits indicated in the acceptance criteria;

any imperfections such as cracks or porosity, detected using optical aids when necessary, in the
weld surface or heat affected zones comply with the appropriate acceptance criteria;

any attachments temporarily welded to the object to facilitate production or assembly and which
are prejudicial to the function of the object or the ability to examine it are removed so that the

© IS0 2016 - All rights reserved 3
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objectis not damaged; the area where the attachment was fixed shall be checked to ensure freedom
of cracks;

e) anyarc

strikes are within the limits of the acceptance criteria.

6.4.5 Post-weld heat treatment

Final testing shall be done after heat treatment.

6.5 Visual testing of repaired welds

6.5.1 Gen

When welds
welded joint

Every repai

6.5.2 Par

The excavat]

eral

fail to comply wholly or in part with the acceptance criteria and repair is necessary
shall be examined in accordance with 6.5.2 and 6.5.3 prior to re-welding.

‘ed weld shall be re-examined to the same requirements as the originalweld.

fially removed weld

ion shall be sufficiently deep and long to remove all imperfectiens. The excavation sh{

tapered from the base of the cut to the surface of the weld metal at bothrthe ends and sides of thg

The width a

nd profile of the cut shall be such that there is adequate access for re-welding.

6.5.3 Comppletely removed weld

When a defé
inserted, th
the original

ctive weld has been completely removed, with, ot without the need for a new section
e shape and dimensions of the weld preparation shall meet the specified requirement
weld.

7 Testrecords

e of the component manufacturer;

e of the testing body,if different from a);
tity of the objeettésted;

erial;

e of joifit;

bcords are required, at least the‘following information should be included in the report:

/ the

11 be
e cut.

to be
s for

erial thickness;

When testr
a) the nan
b) the nam
c) theidern
d) themat
e) the typg
f) the mat
g)

h)

i)

j)

k) the test
1)

m)

the welding process;
an acceptance criteria;
the imperfections exceeding the acceptance criteria and their location;

the extent of testing with reference to drawings as appropriate;

devices used;

the result of testing with reference to acceptance criteria;

the name of tester and date of test.

Welds that have been tested and approved should be suitably marked or identified.

4
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If a permanent visual record of an examined weld is required, photographs or accurate sketches or both
should be made with any imperfections clearly indicated.

© IS0 2016 - All rights reserved 5
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Annex A
(informative)

Examples of test equipment

A.1 The following is a list of equipment typically used for carrying out visual tests of welded joints.

A1l11 Stralight edge or measuring tape, with a graduation of 1 mm or finer.

A.1.2 Vernier calliper, in accordance with ISO 13385.

A.1.3 Feeler gauge, with a sufficient number of feelers to measure dimensions between 0,1 mm and

3 mm in stej

bs of 0,1 mm at most.

A.1.4 Radjus gauge.

A.1.5 Magnifying lens, with a magnification of x2 to x5; the lens shotld preferably have a scalq (see

1SO 3058).

A.1.6 Lam

ps.

A.2 The following equipment may also be needed.

A.2.1 Prof
rounded.
A.2.2 Mat
A.2.3 For

optics or TV]

A.2.4 Oth
rulers or pry

A.3 Typic{

ile measuring device, with a wire(diameter or width <1 mm, where each wire e

prial for impression of welds, e.g. cold setting plastic or clay.

Visual inspection of welds with limited accessibility, mirrors, endoscopes, boroscopes,
Lcameras may be used:

er measurement devices, e.g. specifically designed welding gauges, height/depth ga
tractors.

1l measurement devices and gauges are listed in detail in Table A.1.

nd is

fibre

uges,

NOTE These'devices and gauges are included as examples of testing equipment. Some of the designs mjay be

registered designs or the subject of patents.
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